An aerobic, yellow-pigmented, Gram-staining-negative bacterium, designated strain H7 T , was isolated from sediment of Gazwa stream in Jinju city, South Korea. Cells of strain H7
The genus Flavobacterium, which belongs to the family Flavobacteriaceae, phylum Bacteroidetes, was proposed by Bergey et al. (1923) and the description was considerably emended by Bernardet et al. (1996) . The genus Flavobacterium comprises Gram-staining-negative, strictly aerobic, predominantly gliding, pigmented rods with menaquinone-6 (MK-6) as the major respiratory quinone and with DNA G+C contents of between 30 and 41 mol% (Bernardet & Bowman, 2006; Park et al., 2006) . Species of the genus Flavobacterium with diverse physiological characteristics have been isolated from varied habitats such as microbial mats, freshwater and seawater, Antarctic lakes, green house soil, beaked whales, earthworm gut and contaminated sediments (McCammon & Bowman, 2000; Humphry et al., 2001; Tamaki et al., 2003; Van Trappen et al., 2005; Cousin et al., 2007; Park et al., 2007; Ryu et al., 2007 Ryu et al., , 2008 Vela et al., 2007; Weon et al., 2007; Jit et al., 2008) . This suggests that they may have important roles in the environment. The taxonomic characterization of a novel species belonging to the genus Flavobacterium is reported in this paper.
Soil sediment was collected from the Gazwa stream in Jinju city (35 u 119 N 128 u 059 E) in Gyeongnam province, South Korea. The sediment was diluted serially using 0.9 % (w/v) saline and diluted solutions were spread on R2A agar (Difco) plates and incubated at 25 u C for 5 days. Strain H7
T was isolated and routinely grown on R2A agar aerobically at 30 uC for 3 days, except where indicated otherwise. The strain was stored at 280 u C in R2A broth supplemented with 10 % (v/v) glycerol for preservation.
Amplification and sequencing of the 16S rRNA gene of strain H7
T was carried out as described by Kim et al. (2008) . Briefly, a single colony grown on R2A agar was resuspended in 100 ml 5 % (w/v) Chelex-100 solution (BioRad) and boiled for 10 min to prepare crude genomic DNA lysates. PCR amplification of 16S rRNA genes from the crude lysates was performed using the universal primer F1 (59-AGAGTTTGATCMTGGCTCAG-39) and R13 (59-TACGGYTACCTTGTTACGACTT-39) as described previously . The resulting 16S rRNA gene sequence (1479 nucleotides) was checked manually for quality and gaps and compared with sequences from GenBank using the BLAST program (http://www.ncbi.nlm. nih.gov/BLAST/) to determine an approximate phylogenetic affiliation. It was then aligned with sequences of closely related members of the family Flavobacteriaceae by using CLUSTAL W software (Thompson et al., 1994) . The sequence similarity values between the new isolate and related bacteria were evaluated using the EzTaxon Server (http:// www.eztaxon.org/; Chun et al., 2007) . Phylogenetic trees were constructed by using the neighbour-joining (NJ), maximum-likelihood (ML) and maximum-parsimony (MP) algorithms available in the PHYLIP software, version 3.6 (Felsenstein, 2002) . The resulting tree topologies were evaluated using bootstrap analysis based on 1000 resampled datasets with the PHYLIP package.
DNA-DNA hybridization was carried out to evaluate the genomic DNA relatedness between strain H7
T and the related strains Flavobacterium limicola T and Flavobacterium resistens BD-b365 T using the fluorometric microplate method (Ezaki et al., 1989) . Fluorometric data recorded after reaction of the substrates for 30 min were used for the calculation of DNA-DNA hybridization values. The signals produced by homologous reactions were inferred as 100 % and percentages of DNA-DNA relatedness were calculated from the mean values of five replications.
Phylogenetic analysis based on 16S rRNA gene sequences indicated that strain H7
T formed a distinct phylogenetic line within the genus Flavobacterium (Fig. 1) , although the bootstrap value was low (16.5 %). The overall topology of the ML and MP trees was essentially the same as that of the NJ tree (data not shown). Comparative 16S rRNA gene sequence analysis showed that the new isolate was most closely related to F. limicola T and F. resistens BDb365 T with similarities of 97.2 % and 97.0 %, respectively. The 16S rRNA gene sequence similarities of the new isolate with other species of the genus Flavobacterium were less than 97.0 %. The DNA-DNA relatedness values for strain H7 T with F. limicola ST-82 T and F. resistens BD-b365 T were 18 % and 14 %, respectively, which are clearly below the 70 % threshold generally accepted for species delineation (Rosselló -Mora & Amann, 2001).
Growth was tested on R2A, Luria-Bertani (LB), tryptic soy (TSA, Difco) and nutrient (NA, Difco) agars at 30 u C. Temperatures and pH values for growth of strain H7
T were examined by growing the isolate on R2A agar at 5-35 u C at 5 u C intervals and in R2A broth adjusted to pH 5.0-10.0 at 0.5 pH unit intervals for 5 days. The pH was adjusted prior to sterilization by the addition of HCl or NaOH and measured again after sterilization. Gram staining was performed using the bioMérieux Gram Stain kit according to the manufacturer's instructions. Cell morphology, the presence of flagella and gliding motility were studied using phase-contrast microscopy and transmission electron microscopy (JEM-1010; JEOL) as described previously (Bernardet et al., 2002; Jeon et al., 2004) . Salt tolerance was tested in R2A broth prepared with 0-3 % (w/v) NaCl at 0.5 % intervals for 5 days at 30 u C. Oxidase activity was tested by oxidation of 1 % (w/v) tetramethyl-p-phenylenediamine (Merck) and catalase activity was evaluated by the production of oxygen bubbles in 3 % (v/v) aqueous hydrogen peroxide solution. The production of flexirubin type pigments and of extracellular glycans was investigated using the KOH and Congo red tests, respectively, following the minimal standards for the description of new taxa in the family Flavobacteriaceae (Bernardet et al., 2002) . Nitrate reduction was assessed according to the method of Lányí (1987) and acid production from carbohydrates was tested as described by Leifson (1963) . Antibiotic susceptibility tests were performed in duplicate on R2A agar at 30 u C for 3 days using filter-paper discs (diameter, 8 mm) containing the following antibiotics (mg per disc unless otherwise indicated): ampicillin (10), polymyxin B (100 U), streptomycin (50), penicillin G (10 U), gentamicin (30), chloramphenicol (100), tetracycline (30), kanamycin (30), lincomycin (15), oleandomycin (15), carbenicillin (100) and novobiocin (50). Hydrolysis of carboxylmethylcellulose, aesculin, casein, Tween 80, Tween 20, tyrosine, gelatin and starch was investigated on R2A agar after a 7-day incubation and was conducted according to previously described methods (Lányí, 1987; Smibert & Krieg, 1994) . Additional enzymic activities and biochemical features were determined using API ZYM, API 20NE and API 20E kits (bioMérieux) and the utilization or oxidation of carbon sources was determined using the GN MicroPlate system (Biolog) according to the manufacturers' instructions. Anaerobic growth was assessed on R2A agar under anaerobic (with 4-10 % CO 2 ) conditions using the GasPak Plus system (BBL) at 30 u C for 15 days. The hydrolysis and utilization tests were performed in parallel on strain H7
T and on the type strains of its closest phylogenetic neighbours F. limicola ST-82 T , F. resistens BDb365 T , Flavobacterium psychrolimnae LMG 22018 T and Flavobacterium xinjiangense JCM 11314 T .
Strain H7
T grew at 30 u C on R2A, LB, TSA and nutrient (NA, Difco) agars. The new isolate grew optimally in R2A broth without the addition of NaCl and growth was severely inhibited in the presence of .1 % (w/v) NaCl. Anaerobic growth was not observed after 15 days at 30 u C on R2A agar. The phenotypic features of strain H7
T are presented in Table 1 and in the species description. Some of them were in accordance with the characteristics of members of the genus Flavobacterium, whereas others enabled the differentiation of strain H7 T from closely related species of the genus Flavobacterium (Table 1) .
Isoprenoid quinones were analysed using HPLC (LC-20A; Shimadzu) equipped with a diode array detector (SPD-M20A; Shimadzu) and a reversed-phase column (25064.6 mm; Kromasil, Akzo Nobel) as described previously (Komagata & Suzuki, 1987) . Cellular fatty acid analysis using cells grown on NA plates at 20 u C for 3-5 days was performed in parallel for strain H7
T and the type strains of its closest phylogenetic neighbours F. limicola ST-82 T , F. resistens BD-b365 T , F. xinjiangense JCM 11314 T and F. psychrolimnae LMG 22018 T . However, F. xinjiangense JCM 11314
T was cultivated at 12 u C for 5 days for the cellular fatty acid analysis because this strain does not grow at 20 u C (Zhu et al., 2003) . Analysis of fatty acid methyl esters was performed according to the instructions of the Microbial Identification System (MIDI; Microbial ID, Inc.). The DNA G+C content of strain H7
T was determined using HPLC with a reversedphase column (GROM-SIL 100 ODS-2FE; GROM) according to the method of Tamaoka & Komagata (1984) . The major respiratory lipoquinone of strain H7 T was menaquinone-6 (MK-6). The major cellular fatty acids were iso-C 15 : 0 (18.2 %), anteiso-C 15 : 0 (15.6 %), summed feature 3 (comprising C 16 : 1 v7c and/or iso-C 15 : 0 2-OH, 9.1 %), iso-C 17 : 0 3-OH (6.2 %) and iso-C 15 : 0 3-OH (6.1 %). The complete fatty acid contents of strain H7 T and its closest phylogenetic neighbours are given in Table 2 . The DNA G+C content of strain H7 T was 37.2 mol%. The major lipoquinone, major fatty acids and DNA G+C content were in line with those of members of the genus Flavobacterium (Tamaki et al., 2003; Zhu et al., 2003; Bernardet & Bowman, 2006; Vela et al., 2007) . Therefore, the physiological, biochemical and phylogenetic properties of strain H7 T support its description as a novel species within the genus Flavobacterium, for which the name Flavobacterium fluvii sp. nov. is proposed. 
H 2 S production (API 20E)* 2 2 2 2 + Hydrolysis of:* Casein Cells are Gram-staining-negative rods, 0.7-0.9 mm in diameter and 2.0-3.0 mm in length. Colonies on R2A agar are yellow, convex and circular with entire margins. Growth occurs at 15-35 u C (optimum, 25-30 u C), at pH 6.0-8.0 (optimum, pH 6.5-7.5). More than 1 % (w/v) NaCl inhibits growth severely; no growth occurs in the presence of 2 % NaCl. 
The type strain is resistant to polymyxin B (100 U), gentamicin (30 mg), kanamycin (30 mg), oleandomycin (15 mg), ampicillin (10 mg), chloramphenicol (100 mg), streptomycin (50 mg), lincomycin (15 mg), tetracycline (30 mg), carbenicillin (100 mg) and novobiocin (50 mg), but sensitive to penicillin G (10 U). The major isoprenoid quinone is MK-6. The major (.5 % of the total fatty acids) cellular fatty acids are iso-C 15 : 0 , anteiso-C 15 : 0 , summed feature 3 (C 16 : 1 v7c and/or iso-C 15 : 0 2-OH), iso-C 17 : 0 3-OH and iso-C 15 : 0 3-OH.
The type strain, H7 T (5KACC 12818 T 5DSM 19978 T ), was isolated from sediment of the Gazwa stream, Jinju city, South Korea. The DNA G+C content of the type strain is 37.2 mol% (HPLC).
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